Introduction
In 2004 the U.S. Geological Survey (USGS) completed an assessment of the potential for undiscovered oil and gas in the Mackenzie Delta Province of northern North America ( fig. 1) . This assessment provides a better understanding of the potential contribution of circum-Arctic petroleum reserves to world energy supply. This province was identified during the World Petroleum Assessment 2000 conducted by the USGS (U.S. Geological Survey World Energy Assessment Team, 2000) but was not assessed then because its known petroleum volume at the time was considered insufficient to be included in that effort. It represents, however, the first province assessed for the USGS Arctic Assessment task of the World Energy project within the Energy Resources Team, Denver, Colorado. The Mackenzie Delta Province is the most data-rich and well-explored province included in the Arctic Assessment task but, with only about 250 exploration wells in a delta complex roughly equivalent in area and sediment thickness to the Mississippi delta complex, it remains a frontier area compared with most other world petroleum provinces. The Mackenzie Delta Province ( fig. 1 ), as defined for this assessment, is bounded on the north by the 3,000-m isobath and on the east and west primarily by basin-floor geometry related to Cenozoic deltaic depositional systems. On the south and southeast, it is bounded by outcrops of rocks included in two total petroleum systems (TPS) that are described below.
On the basis of the essential geologic elements of a TPS (hydrocarbon source rocks, favorable timing of hydrocarbon generation and migration, reservoir rocks, and hydrocarbon traps), two composite TPS are defined for the Mackenzie Delta [AU, assessment unit; BCFG, billion cubic feet of gas; MMBNGL, million barrels of natural gas liquids; MMBO, million barrels of oil; NGL, natural gas liquids; TPS, total petroleum system. For geologic elements of the AU, results shown are fully risked estimates rounded to the nearest unit. For gas accumulations, all liquids are included as NGL. F95 denotes a 95 percent chance of at least the amount tabulated. Other fractiles defined similarly. Fractiles are additive only under the assumption of perfect positive correlation. Gray shading indicates not applicable] Composite TPS ( fig. 1 ). Four AUs were defined for the Upper Cretaceous and Tertiary Composite TPS: the Normal Fault Zone, the Outer Fault and Foldbelt, the Inner Fault and Foldbelt, and the Deep Water Delta. Quantitative estimates of the undiscovered oil and gas resources were made for four of the five AUs (table 1) ; the Deep Water Delta AU was not assessed. The possibility of a TPS composed of lower Paleozoic source and reservoir rocks was recognized, but no AUs were defined and no assessment was made.
Because of the great thickness of deltaic deposits in the Mackenzie Delta Province-more than 14 km of Upper Cretaceous to Holocene strata-some uncertainty exists regarding the exact ages of, and the richness and type of organic matter in, the principal source rocks. In addition, because of structural complexity and numerous unconformities, traps may not have been preserved. In spite of these and other risks and uncertainties, there is ample evidence that at least two major composite petroleum systems have been active in the assessed portions of the province. As of 2002, about 250 wells had been drilled and about 50 hydrocarbon accumulations discovered. The potential for unconventional resources such as gas from hydrates also exists, but for this assessment only conventional resources were assessed.
Resource Summary
For the four AUs assessed in the Mackenzie Delta Province, the USGS made the following estimates (see table 1): (1) 13.5-75.3 (mean, 40.0) trillion cubic feet (TCF) of nonassociated gas (gas in gas fields);
(2) 3.6-19.6 (mean, 10.5) billion barrels of oil containing 15.0-92.4 (mean, 46.6) TCF of associated gas (gas in oil fields); and (3) 1.2-8.2 (mean, 4.0) billion barrels of natural gas liquids. These estimates do not include resources in the Deep Water Delta AU, which was not assessed.
About 75 percent of the estimated undiscovered nonassociated gas reserves is assigned to the offshore in three assessment units: the Normal Fault Zone AU, the Outer Fault and Foldbelt AU, and the Inner Fault and Foldbelt AU. About 40 percent (16 TCF) of the total mean undiscovered nonassociated gas (40 TCF) is estimated to be in the Normal Fault Zone AU (table 1) . The Jurassic and Lower Cretaceous AU and the Outer Fault and Foldbelt AU are each estimated to contain about 26 percent of the total mean undiscovered nonassociated gas. The remaining nonassociated gas (3 TCF) was assigned to the Inner Fault and Foldbelt AU.
Virtually all of the undiscovered oil, associated gas, and natural gas liquids are expected in the offshore parts of the three AUs that were assessed in the Upper Cretaceous and Tertiary Composite Total Petroleum System.
For Further Information
Assessment results are available at the USGS Central Energy Team website: http://energy.cr.usgs.gov/oilgas/, or contact Regional Coordinators for North America Kenneth Bird (kbird@usgs.gov) or David Houseknecht (dhouse@usgs.gov). 
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